Since their introduction in the late 1970's anaerobic cabinets have become more complex and expensive, with little objective evidence of increasing effectiveness. The models currently available include daunting control panels and instruction manuals running to several volumes, but operators find that only a minority of the switches and dials are used. The impact that such cabinets have had on the standard of anaerobic microbiology practised is hard to quantify, but demand for their inclusion in the inventory of any microbiology department cannot be ignored.
Don Whitley Scientific Ltd manufacture several anaerobic cabinets, and the latest addition to their range, the Wise Anaerobic Work Station, is a simple cabinet with little high technology refinement. The Wise apparatus incorporates a primary chamber flushed with nitrogen in place of the conventional lock using anaerobic gas mixture (10% hydrogen, 10% carbon dioxide, and 80% nitrogen) and is designed to reduce substantially the running costs.
We report here an evaluation of the effectiveness of the Wise Anaerobic Work Station, with particular reference to the achievement and maintenance of anaerobiosis, ease of operation, and running costs.
Material and methods
The Wise Anaerobic Work Station (Don Whitley Scientific Ltd) comprises two chambers and a pass box made of acrylic plastic with glove ports in each chamber (fig 1) . The pass box leads into a chamber flushed with industrial nitrogen (BOC Ltd) in which cultures are vented before being transferred to the Accepted for publication 24 September 1986 anaerobic chamber containing 10% hydrogen, 10% carbon dioxide, and 80% nitrogen (BOC). The ports to the nitrogen chamber have open ended gloves enabling the operator to work barehanded within the chamber; access to the anaerobic chamber is via full gloves. There is also a facility that allows single plates to be passed directly into the anaerobic atmosphere without pre-gassing in the nitrogen chamber (single plate port). There is an oil bubble bottle system to equalise the pressures in the two chambers and a second bubble bottle allowing excess pressure in the nitrogen chamber to be vented to the atmosphere. Both chambers are fitted with a catalyst sachet, which is situated in front of the heater in the anaerobic chamber so that it is kept dry. Each chamber has a manually switched cooling plate (fig 1) (fig 2) . One set of plates was incubated in the anaerobic chamber, the second set in a normal incubator (aerobic control) and the third a conventional anaerobic jar (anaerobic control) all at 37°C. All plates were scored for growth at 24 and 48 hours.
SURVIVAL OF ANAEROBES IN NITROGEN ENVIRONMENT
All strains were inoculated as above on to 20 sets of plates; four were distributed as above, and eight further sets were initially placed in the nitrogen chamber. Subsequently, one set of plates from the nitrogen chamber was transferred to the anaerobic chamber every day and a second (control set) was transferred to an anaerobic jar. Similarly, the other eight sets were left in air initially, and, daily, one set was transferred to the anaerobic chamber and one set to the anaerobic jar. All plates were scored for growth at 24 and 48 hours semiquantatively: + + represented luxuriant growth; + growth of a roughly equal number of colonies as that of the control but of diminished colony size; and + growth of < 20 colonies per plate.
REDOX POTENTIAL
Sequential redox potential and concurrent pH measurement were made in nutrient broth in both chambers and aerobically when the cabinet was left unused, and before and after various manipulations.
Measurements of pO2were similarly made of the atmosphere in both chambers and compared with those obtained in air.
GROWTH OF TEST ANAEROBES IN NITROGEN ENVIRONMENT
Preliminary experiments indicated very low P02 values in the nitrogen chamber, and in the absence of a heating element in this chamber the following experiment was devised to determine the ability of the 
Results
The method in which plates were inoculated produces about 50 discrete colonies in the centre of the plate ( fig   2) , which readily allows comparison of growth under different conditions. The anaerobic chamber of the Wise cabinet allowed growth of all the test anaerobes. Growth of C tetani, Bfragilis, and B asaccharolyticus was readily apparent at 24 hours while strains of C novyi required 48 hours' incubation for visible growth. In all instances the growth was equivalent to that on the control plates incubated in standard anaerobic conditions. There was occasionally a minimal discernible growth of Pseudomonas aeruginosa on blood agar plates after 24 hours' incubation in the anaerobic The effect of pre-reducing the media on its ability to support the growth of obligate anaerobes in various atmospheres was investigated using blood agar slopes (table 3) . Prereduction in the nitrogen chamber for three hours with subsequent incubation in nitrogen permitted the growth of Bfragilis, B asaccharolyticus, and one strain of C tetani, as did prereduction anaerobically followed by incubation in nitrogen. By contrast, no organism grew in nitrogen on media that had not been pre-reduced. Prereduction in the anaerobic side of the chamber permitted the growth of all anaerobes studied in this experiment, whether incu- Table 4 shows the numbers and types of anaerobes isolated by the two methods. Of the 236 specimens, 51 were high vaginal swabs, which are not reincubated anaerobically beyond 24 hours during the routine procedure. Table 5 shows the anaerobes isolated from the remaining 185 specimens cultured by these procedures. The routine culture method yielded anaerobes from only 18 of 185 specimens (9-7%) compared with 52 (28-1%) incubated in anaerobic jars unopened for 48 hours and 66 (35-7%) cultured in the Wise cabinet.
USE OF GAS
During the course of this evaluation use of the cabinet approximated that generated by the routine workload of this laboratory. The Wise cabinet required one anaerobic gas mixture cylinder about every six months and a cylinder of industrial nitrogen every three to four weeks.
Discussion
The Wise cabinet was comfortable and convenient to work in. The perspex panels allow good lighting and are much less claustrophobic than the opaque sides of the more conventional cabinets. The simplicity of the control panel was much appreciated and no loss of performance was detected-for instance, the use of an in situ thermometer presented no problem.
The condenser plates worked very effectively and when run for one to two hours per day, culture plates could be incubated inverted, without excessive water or condensation forming on the lids. The cabinet proved extremely economical in terms of running costs of the gases used. The nitrogen cylinder (about £3 on exchange from BOC) lasted roughly one month under a substantial experimental workload at least equivalent to the use for routine specimens in this laboratory. The anaerobic gas mixture cylinder (about £51 on exchange from BOC) was sufficient for six months work. A Don Whitley Mk I cabinet elsewhere in this laboratory requires an anaerobic gas mixture cylinder about every month under a similar workload; with anaerobic jars the requirement is one cylinder every two months. This economy results from the use of nitrogen for flushing out most of the oxygen introduced with specimens. Much of this is contained in the air above Petri dishes or broths and is largely removed by venting specimen containers in the nitrogen chamber. Consequently, the only demand for anaerobic gas mixture is the top up required after either pass port has been opened to allow transfer of specimens into or out of the anaerobic chamber, and the very small amount required to replace the hydrogen catalysed to water in the process of removing residual oxygen.
The redox potential measurements show levels in the anaerobic chamber equivalent to those obtained in the best anaerobic jars,4 and the P02 measurements confirm that very little oxygen remains in the atmosphere of either chamber. Removal of oxygen from the nitrogen chamber presumably arises because "'spill-over" anaerobic gas mixture via the "bubblebottle" contains sufficient hydrogen to catalyse introduced oxygen.
Type cultures of a range of obligate anaerobes grew equally well in the Wise cabinet and standard anaerobic jars. The function of the nitrogen chamber seems to be largely that of purging oxygen; certainly there was little evidence that storage of inoculated plates improved the survival of the more fastidious organisms such as C tetani and C novyi.
The Wise cabinet compares very favourably with standard anaerobic jars when used for the culture of anaerobes from routine clinical specimens. Indeed, the excellent visibility and ease of use of the anaerobic cabinet facilitates examination of culture plates at 24 hours without interruption of anaerobiosis. Anaerobic culture of 185 of 236 specimens carried out by the routine procedure in our laboratory showed that only 9.7% of specimens cultured thus yielded anaerobes compared with 35-5% cultured in the Wise cabinet and 28-1 % cultured in anaerobic jars continuously for 48 hours. This confirms that uninterrupted anaerobic incubation for 48 hours substantially increases the yield of anaerobic organisms.5
Although previous anaerobic cabinets may have been regarded as valuable research equipment,6 the simplicity and economy of the Wise cabinet makes it eminently suitable as an anaerobic incubator for any microbiology department. It has proved reliable and convenient, and its running costs must compare favourably with those of conventional anaerobic jars whether they are gassed with anaerobic gas mixture or commercial packs generating hydrogen and carbon dioxide in appropriate concentrations.
